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(71) I, Secretary of State for 
Industry, of London, do hereby declare 
the invention, for which I pray that a 
patent may be granted to me, and the 

5 method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement: — 

This invention relates to improvements in 
underwater anchoring devices and in parti- 

10 cular to anchoring devices which pro- 
vide an achorage by embedding themselves 
into the water bed. 

Currently Icnown anchoring devices in- 
clude anchors, piles and gravity-dependent 

15 systems. The most common method of 
anchoring, ie using a conventional anchor, 
suffers from the inherent disadvantage that 
the JBLnal siting of the anchor is uncertain 
since it has to be dragged an indeterminate 

20 dfetance before developing its full holding 
power. Its resistance to pullout load/self- 
weigh't is also relatively low and undesir- 
able lengths of mooring chain are required 
to provide the necessary near-horizontal 

25 pufl against the anchor. Piling is expensive 
and r-esftricted for practice reasons to rela- 
tively small depths of burial and gravity- 
dependent systems are pracfticable only in 
soft mud and where the control of sinking 

30 is unimportant. 

A known variation on the gravity-depen- 
dent anchoring devices is the use of high 
pressure fluidising jets located adjacent the 
underside of the anchoring device and oper- 

35 ative to fluidise the seabed material such 
that the anchoring device will then smk 
under its own weight Tins method of an- 
choring however is limited to use in non- 
cohesive granular type seabeds such as sand 

40 or gravel smce soft clays and muds cannot 
readily be fluidised by jetting action. 

The object of the present invention is to 
provide an anchoring device capable of 
handling and functioning efficiently in bed 

45 materials comprising pavel, sand, mud and 
soft clay. 



According to the present invention a de- 
vice for providing an anchorage in the bed 
of a volume of water comprises a body 
member, at least one suction passageway 50 
extending at least part way through tlie 
body member and fluidising water outlet 
means located in the general area beneath 
the lower open end of the suction passage- 
way and positioned relative to the lower 55 
open end of the suction passageway such 
that in use, and with suction applied to the 
suction passageway and iiuidising water 
made available through the fluidising water 
outlet means, sufficient water is present in 60 
the region of the lower open end of the suc- 
tion passageway to enable the bed material 
immediately below the body member to be 
transferred, through the suction passageway 
as solids in suspension in water, from below 65 
the body member whereby the body mer.i- 
ber will bury and continue to bury itself 
deeper into the water bed material. 

In another aspect of the invention a de- 
vice for providmg an anchorage in the bed '0 
of a volume of water comprises a body 
member including a conical portion, a suc- 
tion passageway extending at least part way 
through the body member and through the 
apex of the conical portion and jBluidising 75 
water outlet means located in the region of 
the base of the conical portion. 

In most applications the anchoring device 
would preferably include a single suction 
passageway located in the central region of 80 
the body member although larger anchoring 
devices might include the provision of sev- 
eral suction passageways each extending 
from above the body member to the open 
area beneath the body member, gs 

In a first embodiment of the invention 
for use particularly with free running solids 
such as for example sand and gravel, the 
conical portion may be in an inverted state 
with its apex extending downwardly towards 90 
the lower open end of the suction passage- 
way and the body member advantageously 
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may be provided with a peripheral skirt 
portion extending substantially vertically 
downwardly to shield the iSuidising water 
outlet means and to contain the volume of 
^ bed material drawn up through the suction 
passageway to that immediately below the 
body member. 

In this first embodiment the fluidising 
water outlet means may include a number 
10 of individual passageways extending from 
a lov/er position in the region adjacent the 
lower open end of the suction passagev/ay 
to an upper position in the free water 
above the water bed v/hereby in use free 
water is always made available in the region 
of the lower open end of the suction pas- 
sageway. 

Alternatively the fluidising water outlet 
means may include a generally annular pas- 

-iU sageway in the peripheral base iQglon of 
the conical portion, the annular passage- 
way being fed in use with free water from 
above the water bed and there being pro- 
vided in the boundary wall of the annular 
passageway a series of apertures through 
which the free water can be directed into 
the general region of the lower open end of 
the suction pasageway. 
The means for providing suction in the 

30 suction passageway to induce solids in sus- 
pension in water to pass through the pas- 
sageway may conveniently be an annular 
jet pump fed by a supply of water under 

a« Ppssure. The annular stream of v/ater is 

J3 directed up the suction passageway and this 
action induces a core of solids/water to be 
drawn up from the water bed. Opposite the 
upper open end of the suction passagev/ay 
there may be positioned an umbreila-like 

™ deflector which in use deflects the induced 
solids/v/ater mi.^ture drawn up from belov/ 
the body member such that it settles over 
the body member. 
Preferably the included angle at the apex 

45 of the conical portion is less than the in- 
cluded angle of the naturally formed coni- 
cal depression formed in the v/ater bed 
material when the water bed material is 
drav/n up through the apes of the conical 

50 portion. Also in the prefen-ed arrangement 
the lower open end of the suction passage- 
way extends dov/n belov/ the lov/er region 
of the skirt portion to an extent v/hereby the 
angle of an imaginary line joining the lower 

55 region of the skirt portion to the lov/er 
open end of the suction passageway is less 
than the natural angle of repose of the 
water bed material when considered rela- 
tive to the horizontal plane. 
oO In a preferred arrangement of the first 
embodiment of the invention a device for 
providing an anchorage in the bed of a vol- 
ume of water includes a body member com- 
prising essentially an open ended cylindri- 
o5 cal skirt portion, a conical portion 



mounted coaxially within the skirt 
portion and with the apex region 
of the conical portion extending below the 
open end of the skirt portion, a suction 
passageway located along the axis of the 70 
skurt and conical portions and extending 
through the apex region of the conical por- 
tion, and fluidising water passageways ar- 
ranged circumferentiaily around the suc- 
tion passagev/ay and having their lower 75 
ends extending through the wall of the coni- 
cal portion into the space provided between 
the skirt and the conical portions whereby 
in use and with suction applied to the suc- 
tion passageway a mixture of bed material/ 80 
water from immediately below and within 
the skirt portion is drawn up the suction 
passageway and discharged over and above 
the anchoring device, necessary fluidising 
water for the eflicient continued operation 85 
of the device being provided to the bed ma- 
terial via the fluidising water passageways. 
In an anchoring device of the invention 
for use in a variety of bed materials includ- 
ing those containing soft clays and muds 90 
the fluidising water outlet means are loca- 
ted in the general area beneath the lower 
open end of the suction passageway and in 
a second embodiment of the invention in- 
clude a toroidal ring located around the 95 
base of the conical portion and having a 
series of apertures in the inner circumfer- 
ential region through which fluidising 
water can be directed into the general 
region of the lower open end of the suction 100 
passagev/ay. Preferably the apertures are 
arranged to direct jets of fluidising v/ater 
radially of the toroidal ring and also in a 
dcwnv/ardly direction to form a cylindrical 
or conical form curtain of jetting v/ater. 105 

In an alternative arrangement of the sec- 
ond embodiment of the invention the fluid- 
ising v/ater outlet means includes a gener- 
ally annular passageway in the peripheral 
base region of the body member, the an- 110 
nular passagev/ay being fed in use 
v/ith water under pressure and there being 
provided in the boundary v/all of the an- 
nular passageway a series of apertures 
through which the water under pressure 115 
can be directed into the general region be- 
low the lower open end of the suction pas- 
sageway. 

The means for providing suction in the 
suction passageway to indncQ solids in sus- 120 
pension in water to pass through the pas- 
sageway may conveniently be an air-lift 
pump operative by introducing air under 
pressure into the suction passageway just 
above its lower open end. 125 

Means for releasing the anchoring device 
from a position v/ithln the water bed ma- 
terial may conveniently be tlie controlled 
release of water under pressure in the reg- 
ion immediately above the body member 130 
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bodinient of Figures 5 or 6 
could take. 
Figure 8 illustrates a vertical section 
through a typical anchoring de- 
5 vice in accordance with a third 

main embodiment of the inven- 
tion and utilising fluidising 
v/ater supplied under pressure. 
Figure 9 is a view on the section IX-IX 
10 of Figure 8, and 

Figure 10 is a schematic representation 
of an anchoring device of the 
second or third main embodi- 
ments of the invention (Fisaires 
15 5. 6 and 7 or 8 and 9) embed- 

ded in a water bed material. 
The basic principle upon which the in- 
vention is based is that the water bed ma- 
terial into v/hich the anchoring device is to 
20 be sunk is transferred through a centrally 
located suction passageway from immedi- 
ately beneath the anchoring device to a 
point above the anchoring device such that 
the anchoring device progressively buries 
25 itself into the water bed. 

Referrmg initially to Figures 1 and 2 
the anchoring device of the first main em- 
bodiment of the invention has a body por- 
tion 10, a skirt portion II and extending 
30 vertically through the centre of the anchor- 
ing device a suction passageway 12. A coni- 
cal portion 13 depends withm the skirt por- 
tion II and fluidising water passageways 
14 are located circumierentially around the 
35 suction passageway 12 and extend from a 
lower position in the space between the 
conical portion 13 and skirt portion 11 up- 
wardly to an upper portion located in the 
free water above the water bed. 
40 A solids-handling annular jet pump 15 
fed by a water supply (not shown) operates 
to induce a mixture of water bed material 
and water up the suction passageway 12 
to a point where it impinges upon an um- 
45 brella-like deflector 16 which deflects the 
mixture down and over the anchoring de- 
vice. 

Considermg now Figure 3 the geometry 
of the underside of the anchoring device 

50 of Figures 1 and 2 is illustrated relative to 
die natural angle of repose of the water bed 
material. It is well known in suction dredg- 
ing that a suction applied to a relatively 
firee-running bed material results in a coni- 

55 cal depression being formed in the bed 
material. The angle of slope of the conical 
depression relative to the horizontal plane 
is defined as being the angle of repose of 
the bed material. If this angle is designated 

60 as 7. the cone half angle of the depression 
will be 90* minus a and the included angle 
of the depression will be 2 (90° minus a). 
For the said angle of repose, ?. is of the order 
of 30\ 

65 It is therefore possible to bury an inverted 



conical shape into 'a bed material by suc- 
tion pumping the bed material out through 
a hole in the apex of the conical body pro- 
vided the included angle of the conical body 
is less than 2 (90° minus a). 70 

One of the main objects of the anchoring 
device of the present invention is that it 
can bury itself in the bed material with 
minimum disturbance to the bed material 
immediately surrounding it. In order to 75 
prevent the excavated hole from spreading 
beyond the base diameter of the Inverted 
conical portion 13 it is necessr^ry to pro- 
vide the sldrt portion 11 which will entrain 
the surrounding bed material by prosres- 80 
sive scour. The depth of the skirt portion 
11 relative to the conical portion 13 is also 
dicated by the angle of repose, x of the 
water bed material. Using tlie diagram of 
Figure 3 ie assuming that the skirt portion 85 
11 depends from die base of the conical 
portion 13, and takmg the base diameter of 
the conical portion 13 as being D and its 
height as being H, the skirt portion 11 must 
be deeper than H minus D/2 tan «. 90 

With this particular geometry it will be 
seen that there is always provided a space 
between the conical portion 13 and the 
water bed material into which fluidising 
water can be admitted to aid scourmg of 95 
the water bed material. AdditionaUy the 
sldrt portion 11 will always be embedded 
into the bed material such that the natural 
scouring action is restricted to within the 
diameter of the skht portion 11 with the lOft 
result that the surrounding bed material is 
left unaffected. 

Referring now to Figure 4 a cylindrical 
member 40 is positioned within the base 
region of the conical portion 13 to provide 105 
an annular space 41 between the sloping 
sides and the base of the conical portion 
13. Apertures 42 are provided in the slop- 
ing side of the conical portion 13 to pro- 
vide a fluid communication between the UO 
annular space 41 and the space contained 
between the conical portion 13 and the skirt 
portion 11. 

With this particular arrangement fluidis- 
ing water may be made available in the 115 
region of the base between the skirt por- 
tion 11 and conical portion 13 without the 
need for individual fluidising water passage- 
ways (compare fluidising water passage- 
ways 14 of Figure 1). The annular space 41 120 
need be fed with fluidising water from only 
a small number of fluidising water passage- 
ways 43. 

The operation of the anchoring device 
described above with reference to Figures 125 
1 to 4, is simple and straight forv/ard. It is 
assumed that the nature of the water bed 
material into which the anchoring device 
is to bury itself is known and that the 
underside has been designed in accordance 130 
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with Figure 3 and also that the depth to 
which the anchoring device will bury itself 
is known such that the fluidising water pas- 
sageways 14 axe sufficiency long to remain 
5 in the free water above the water bed for 
tbe duration of the movement of the an- 
chormg device. With these criteria met the 
supply of jet water to the jet pump 15 is 
switched on. The annular jet of water then 

10 passmg up the upper regions of the suction 
passageway 12 induces a mixture of the 
water bed material and the water to be 
drawn up the centre of the suction passage- 
way 12 to a point where it impinges upon 

15 and is deflected by the umbrella-like deflec- 
tor 16. In this manner water bed material 
is transferred from immediately below the 
anchoring device to a position immediately 
above the anchoring device. As the depth 

20 of the anchoring device increases and the 
bed material becomes more densely packed 
ie there is a reduced volume of naturally 
available water, the suction induced at the 
open end of the suction passageway 12 

25 ^0 acts to draw fluidising water from 
above the liquid bed via the fluidising water 
passageways 14. This enables the anchoring 
device to bury itself still deeper in tbe bed 
material irrespective of the local environ- 

30 ment wMch might otherwise be hostile to 
efiicient suction dredging. 

The exact amount of fluidising water 
made available at the head of tiie anchor- 
ing device is dependent upon for example 

35 the number of and diameter of the fluidis- 
ing liquid passageways 14 or 43. In a par- 
ticular ancboring device on which prelimi- 
nary experiments have been conducted the 
outer diameter of the sMrt portion 11 was 

40 300 mm and its height was 120 mm, the 
conical portion 13 had an included angle 
of 90° and a height of 150 mm. The an- 
choring device also had eight equally 
pitched fluidising water passageway pipes 

45 14 each of 20 mm bore and with a jet sup- 
ply pressure of 300 kN/m^ the anchoring 
device buried itself stably at a constant rate 
of approximately 5 mm per second. The 
particular design described provided poten- 

50 tially more than an adequate supply of 
fluidising water but this is a matter which 
would require to be optimised for the ap- 
plication in hand. It should be noted that 
an excess of fluidising water will not cause 

55 malfunction of the anchoring device but 
merely a decrease in its burial rate. 

The anchoring device of the first main 
enftodimem and described above with ref- 
erence to Figures 1 to 4 has proved most 

60 succfesisful dn burying itself into sandy bed 
materiafe. Its efficiency however has been 
somewhat limited v/hen used in mixed bed 
materials including s?ticky cohesive substan- 
ces such as clays and muds. 

65 For this reason there is now described 



the second main embodiment of the inven- 
tion with reference particularly to Figures 
5, 6 and 7. 

Referring initially to Figure 5, the an- 
choring device of the second main embodi- 70 
ment comprises a mafe body member 10 
of generally cylindrical form having an 
open based conical portion 51 in its lower 
region, A central suction passageway 12 
extends through 'the body member 10 from 75 
the apex region of the conical portion 5L 
The included cone angle of the conical por- 
#on 51 is 90° although the angle is not 
critical. 

An annular chamber 53 formed in the 80 
lower region of the body member 10 be- 
tween its outside wall and the lower region 
of the conical portion 51, is arranged to 
contain fiuddisjlng water under pressure fed 
from a water source via a water inlet pipe 85 
54. Two rows of fluidising jets (holes) 55 
•are provided through the inner oircumfer- 
entiai boundary wall of the annular cham- 
ber 53, the upper row of jets 55 being ar- 
ranged to duredt a sheet of fluidising water 90 
dn a substanttiaily horizon'tal plane and the 
lower row of jets 55 being arranged to di- 
rect a curtain of fluidising water down- 
wardly in a substantially vertical direction. 

An air-lift pump h provided in the sue- 95 
ti'on passageway 12 -and comprises simply 
four equally spaced apertures 56 which in 
use are fed with compressed air via the air 
inlet pipe 57. 

In operation the anchoring device is 100 
lowered through the water to resit on the 
bed material in which the anchorage is re- 
quired. Fluidising water is supplied under 
prei^sure to the fluidising water chamber 53 
and compressed air is similarly supplied via 105 
the apertures 56 to iaitiate operation of the 
air-lift pump. The fluidising water emitting 
ifchrough the fluidising jets 55 act on the bed 
material immediately beneath the body 
member 10 and dn conjunction with suction 110 
from the air-liift pump cause the sold bed 
materials to be extracted through the suc- 
tion passageway 12. As bed material is thus 
removed from beneath the body member 
10 the weight of the anchoring device as a 115 
whole causes it to move down into the ex- 
cavated area so burying itself. This pro- 
gressive movement ds maintained until the 
anchoring device has reached a desired 
depth in the bed material. It is essential 120 
of course that the upper end of the suc- 
tion passageway 12 shall extend at least to 
the datum bed material level when the an- 
choring device is at its deepest point of 
travel so that the excavated bed material 125 
can be ejected into the free flowing water 
above the bed. 

The arrangement of Figure 6 shows an 
alternative design of the anchoring device 
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of the second main embodiment of the in- 
vention in which the fluidising water is pro- 
vided via a perforated toroidal ring 60 loca- 
ted around the inner peripheral base region 
5 of the conical portion 51. As with the ar- 
rangement of Figure 5 water under pres- 
sure is supplied to the toroidal ring 60 via 
a water inlet pipe 54. The toroidal ring 60 
is provided with a series of water jet holes 

10 65, one row being positioned in the plane 
of the ring 60 and operative to provide a 
series of radially directed jets of water and 
a further row of fluidising jets 65 each ar- 
ranged normal to the plane of the ring 60 

15 and operative to cause a substantially cyl- 
indrical curtain of water jets. Operation of 
the anchoring device is identical to that de- 
scribed relative to the design of Figure 5, 
Referring now to Figure 7, there is shown 

20 schematically a form which a typical pro- 
duction anchoring device of the second 
main embodiment might take. The body 
member 10 md conical portion 51 are fab- 
ricated in for example, steel plate, the top 

25 of the body member 10 including a stressed 
platform member 70. The volume between 
the plate fabricated body member and the 
stressed platform 70 can conveniently be 
filled with any dense or relatively dense 

30 mixture of rubble and concrete 71. Normal 
plumbing (not shown) for the supply of 
fluidising water under pressure and also for 
the supply of compressed air to operate the 
air lift pump would be designed into the 

35 device before such a concrete mix were 
poured. 

Above the anchoring device and attached 
to the stressed platform 70 would be web- 
bed attachment members to which mooring 

40 cables etc could be attached. 

Preliminary trials with anchoring devices 
made in accordance with Figures 5 and 6 
have shown that they can sucessfully be 
buried into soft mud and other cohesive 

45 materials. In one trial for example an an- 
choring device of the type shown in Figure 
6 was buried to a depth of 7 metres in 
about 40 minutes. The device was of 30 
cm outside diameter and required a pull in 

50 excess of 6 tonnes to remove it. 

Experimentation with the anchoring de- 
vice of the second main embodiment led 
to a further main design within the prin- 
ciples of the invention and this is described 

55 now as the third main embodiment with 
reference particularly to Figures 8, and 9. 

Referring firstly to Figure 8 the anchor- 
ing device of the third main embodiment 
comprises a main body member 10 having a 

60 flat circular top portion 80 and depending 
therefrom a cylindrical skirt member 81. The 
central suction passageway 12 extends from 
the space contained within the skirt mem- 
ber 81 upwardly through the flat top por- 

65 tion 80. An aimular chamber 82 formed in 



the fiat to portion 80 is arranged to contain 
fluidising water fed under pressure from a 
water source via a water inlet pipe 83. 

A primary central fluidising nozzle 84 is 
positioned immediately beneath the central 70 
suction passageway 12 and fed by means of 
cranked feed pipes 85 connected at their 
reverse ends v*dth the annular chamber 82. 
The fluidising nozzle 84 includes a vertically 
directed jet 87 and horizontally directed jets 75 
88. Secondary fluidising jets 89 in the form 
of short cranked tubes are located chrcum- 
ferentially around the annular chamber 82 
and are arranged such that in use they will 
diret fluidising water under pressure to the 80 
lower circumferential skirt periphery reg- 
gion of the body member 10. 

An air-lift pump is provided in the cen- 
tral suction passageway 12 and comprises 
simply an air jet nozzle 90 which in use is 85 
fed with compressed air via an air inlet pipe 
91. 

Figure 9 is a view on the section IX-IX 
of Figure 8 and shows the dispoation of the 
secondary fluidising jets 89, 90 

Operation of the anchoring device as 
shown in Figures 8 and 9 is simOar to that 
described relative to the anchoring device 
of the second main embodiment and de- 
scribed with reference to Figures 5, 6 and 95 
7. The fluidising water fed via the second- 
ary fluidising jets 89 acts to fluidise the bed 
material in the region Immediately beneath 
the lower peripheral portion of the skirt 
member 81 thereby enabling it to settle IOC 
down into the bed material whilst fluidising 
water fed through the central fluidising 
nozzle 84 fluidises the bed material in the 
central region immediately beneath the cen- 
tral suction passageway 12 enabling it to 105 
be excavated through the suction passage- 
way 12 by means of the air-lift pump and 
ejected into the free flowing water above 
the bed. 

One example of this design of anchoring 110 
device which has been successfully tested 
had an overall skirt 81 diameter of 61 cm, 
a fiat top portion 80 thickness of about 7.5 
cm, a depended skirt depth of about 18 cm 
and with the central fiuidising nozzle 84 115 
positioned about 20 cm beneath the lower 
peripheral portion of the skirt member 81. 
Twenty-four secondary fluidising jets 89 
were provided equi-pitched around the cir- 
cumferential region of the annular cham- 120 
ber 82. 

Figure 10 shows an anchoring device 100 
according to the second (Figures 5, 6 and 
7) or the third (Figures 8 and 9) main em- 
bodiments of the invention buried in a 125 
water bed material 101. It will be noted 
that the suction passageway 12 extends 
into the free ninning water 102 above the 
bed material 101. Since the bed material 
101 excavated from beneatii the anchoring 130 
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device 100 during its descent into the bed 
maiterial 101 is ejected into the free flowing 
water 102 and not immediately on top of 
the anchoring device 100 there is a natural 
5 tendency in the initial stages at least for 
the anchoring device 100 to simply create 
a hole in the bed material 101. In practice, 
however, the side walls of any hole which 
tends to form slowly collapse behind and 

10 above the anchoring device 100 to com- 
pletely bury it. Normal settling and com- 
paKJtion of the bed material 101 above the 
anchoring device 100 is in lime achieved 
by the natural ac*ion of tides etc. 

15 It will be understood that the fluidi&ing 
water might be supplied either from an in- 
dependent pressure source or simply from 
the pressure reduction generated in the reg- 
ion of the inlet of the suction passageway 

20 when burying in deeper water. 

In known techniques of pressure scour- 
ing to allow an anchoring device to settle 
into a water bed material the general prin- 
ciples are to fluidise the bed material such 

25 that the weight of the anchoring device 
causes it to settle whilst the bed material 
passes around and engulfs it much like in 
a quick sand. Such techniques are not fully 
controllable and when operating in layers 

30 of cohesive material the scouring jets tend 
to consolidate the cohesive bed material 
rather than to separate and fluidise it. In 
the anchoring devices of the first and sec- 
ond main embodiments of the invention the 

35 combined effect of the fluidising jets in the 
lower region of the anchoring device and 
the suction created by the air-lift pump di- 
rectly above causes the cohesive bed ma- 
terial to separate and be extracted through 

^ the body of the anchoring device. 

The anchoring devices in accordance with 
the present invention are more similar to 
pin piles than to conventional anchors and 
are capable of being driven into a variety 

45 Qf itv^ater bed materials. The anchoring de- 
vices develop a high resistance to pull out 
as well as latere movement. 

Although the anchormg devices of the 
invention are intended primarily as a means 

50 of providing a permanent anchorage, there 
may be provided in the region immediately 
above the anchoring device additional fluid- 
ismg jet means whereby the bed material 
above the anchoring device may be fiuid- 

55 ised to facilitate easy withdrawal. 

The particular advantages of the anchor- 
ing devices of the invention are that rela- 
tive to conventional anchors they have pot- 
entially a high holding power/weight ratio, 

60 bury themselves precisely at the point at 
which they are dropped and can accept a 
steep angle of pull. Relative to pile anchors 
they drive themself in independent of depth 
and relative to gravity systems they are of 

65 low weight 



The obvious limitations are that they will 
not work in very stiff clays or rock beds, 
may require an independent pumped water 
supply from the surface when used in shal- 
low water and/or in strongly compacted sea 70 
'bed material and must be laid from a sta- 
tionary surface vessel. 

The following examples are some of the 
many applications envisaged: — 

Single anchoring devices for marker 75 
buoys and small vessels. 

Multiple anchoring devices for single 
point moorings for large vessels. 

Underpinning gravity based structures to 
provide lateral restraint. 80 

Light pilng applications (for example 
channel marker plies, underwater break- 
waters, pipeline anchorage). 

It wiU be readily appreciated by those 
skilled in the art that the variations on the 85 
general design of the anchoring devices of 
the present invention v/hilst retaining the 
broad principles of the invention are as 
numerous as the applications to which they 
might be put. In this respect the foregoing 90 
descrpition is in no way to be taken as hav- 
ing a limiting effect on the invention. 

WHAT I CLAIM IS:— 

1. A device for providing an anchorage 95 
in the bed of a volume of water including 

a body member, at least one suction pas- 
sageway extending at least part way through 
the body member and fluidising water out- 
let means located in the general area be- 100 
neath the lower open end of the suction 
passageway and positioned relative to 
the lower open end of the suction 
passageway such that in use, and with suc- 
tion applied to the suction passageway and 105 
fluidising water made available through the 
fluidising water outlet means, sufiicient 
water is present in the region of the lower 
open end of the suction passageway to en- 
able the bed material immediately below 110 
the body member to be transferred, through 
the suction passageway as solids in suspen- 
sion in water, from below the body mem- 
ber whereby the body member will bury 
and continue to bury itself deeper into the 115 
water bed material. 

2. An anchoring device as claimed in 
Claim 1 in which there is provided a single 
suction passageway extending at least part 
way through the central region of the body 120 
member. 

3. An anchoring device as claimed in 
Oaim 1 or 2 in which the body member 
comprises essentially a platform portion 
and depending therefrom a cylindrical skirt 125 
pOT^tion, the suction passageway extending 

at least through the platform portion. 

4. An anchoring device as claimed in 
Qaim 1, 2 or 3 in which the fluidising 
water outlet means are located beneath the 130 
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body member and ahead of the lower open 
end of die sucftion pa^ageway. 

5. An anchoring device as claimed in 
Qaim 4 in which the fluidising water outlet 

5 means is a single jet nozzle positioned co- 
axially with the suction passageway a short 
distance beneath the lower periphery of the 
skirt portion so as to be at the apex of an 
imaginary shallov/ cone formed with the 
10 lower periphery of the skirt portion as its 
base. 

6. An anchoring device as claimed in 
Qaim 5 in which the jet nozzle includes 
fluidising jets disposed to direct in use fluid- 

15 ising water in a substantially dov/nwardly 
direction. 

7. An anchoring device as claimed in 
Claim 3, 4, 5 or 6 in which the body mem- 
ber includes an annular chamber in or on 

20 its platform portion, the annular chamber 
being in fluid connection with the iiuidis- 
ing water outlet means. 

8. An anchoring device as claimed in 
any one of the preceding Qalms 3 to 7 in 

25 which there are provided secondary fluid- 
ising water outlet means located in the gen- 
eral region around the lower open end of 
the suction passageway, 

9. An anchoring device as claimed in 
30 Claim 8 in which the secondary fluidising 

water outlet means comprise a series of 
individual jets located within the skirt por- 
tion and arranged in use to direct a curtain 
of fluidising water towards the lower peri- 
35 pheral region of the skirt portion. 

10. An anchoring device for providing 
an anchorage in the bed of a volume of 
water comprising a body member includ- 
ing a conical portion, a suction passageway 

40 extending at least part way through the 
body member and through the apex of the 
conical portion and fluidising water outlet 
means located in the region of the base of 
the conical portion and positioned relative 

45 to the lower open end of the suction i>as- 
sageway such tihat in use, and with suction 
aj^plied to the suction passageway and fluid- 
ising water made available through the 
fluidising water outlet means, sufficient 

50 v/ater is present in the region of the lower 
open end of the suction passageway to en- 
able the bed material immediately below 
the body member to be transferred, through 
the suction passageway as solids in suspen- 

55 sion in water, from below the body member 
whereby the body member will bury and 
continue to bury itself deeper into the 
water bed material. 

11. An anchoring device as claimed in 
60 Claim L 2 or 10 in which the fluidising 

water outlet means include a toroidal ring 
located around the base of the body mem- 
ber and having a series of apertures in the 
inner circumferential region through which 
65 in use fluidising water can be directed into 



the general^ region of the lower open end 
of the suction passageway. 

12. An anchoring device as claimed in 
Claim 10 in which the conical portion is in 
an inverted state with its apex extending 70 
downwardly towards the lov/er open end of 
the suction passageway and v/ith the body 
member including a peripheral skirt portion 
extending substantially verticrlly down- 
wardly from the base region or the couical 75 
portion so as to shield the fluidising water 
outlet means and, in use, to contain the vol- 
ume of bed material drawn up through the 
suction passageway to that immediately 
below the body member. 80 

13. An anchoring device as claimed in 
Claim 10 or 12 in which the fluidising 
v/ater outlet means include a number of in- 
dividual passageways extending from a 
lower position in the region adjacent the 85 
lower open end of the suction passageway 

to an upper position in the free water above 
the water bed whereby in use free water is 
always made available in the region of the 
lower open end of the suction passageway. 90 

14. An anchoring device as claimed in 
Claim 10 or 12 in which the fluidising water 
outlet means include a generally annular 
chamber in the peripheral base region of 
the conical portion the annular chamber 95 
bemg fed m use with free water from above 
the water bed and there being provided in 
the boundary wall of the annular chamber 

a series of apertures through which the free 
water can be directed into the general reg- 100 
ion of the lower open end of the suction 
passageway. 

15. An anchoring device as claimed in 
any one of the preceding Oaims 10, 12, 13 

or 14 m which the means for providing 105 
suction in the suction passageway to induce 
solids m suspension in water to pass through 
the passageway is an annular jet pump fed 
in use by the supply of water under pres- 
sure. xiO 

16. An anchoring device as claimed in 
any one of the preceding Claims 10, 12 to 
15 in which there is provided opposite the 
upper open end of the suction passageway 

an umbrella-like deflector which in use de- 115 
fleets the induced solids /water mixture 
drawn up from below the body member 
such that it settles over the body member. 

17. An anchoring device as claimed m 
any one of the preceding Claims 1 to 11 in 120 
which the means for providing suction 

in the suction passageway to induce solids 
in suspension in water to pass through the 
passageway comprises an air-lift pump 
operative by introducing air under pressure 125 
mto the suction passageway just above its 
lower open end. 

18. An anchoring device as claimed in 
any one of the preceding claims in which 
there are provided means for releasing the 130 
anchoring device from a position within the 
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water bed material by the controlled release 
of water under pressure in the region im- 
mediately above the body member of the 
anchoring device. 
5 19. Aji anchoring device substantially as 
hereinbefore described witih reference to 
Figures 1, 2 and 3 or to Figure 4, or to Fig- 



ures 5, 7 and 10 or to Figures 6, 7 and 10, 
or to Figures 6, 7 and 10, or to Figures 8, 
9 and 10 of the accompanying drawings. 10 

R. W. SELDEN. 

Agent for the Applicant 
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